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. .. SUMMARY "

«

A study of the basic cémpetéﬁciesa;equired by watér‘utiiity L

’

' operators using a ground water source was-conducted.at Southwest

Wiscbnsin’Vocatienal-Technical_Institugé fram July to &ugﬁét,'1974.

- D o o, .

One hundred eighty-four (184) Certified Water Treatment Plant.
Ope?aiors_werb'mailed-a cpmpetehéy Survey. One hundred four (104) ,~_..

of these surveys were returned representing a 56.5% response.

L

<

* The survef revealed characteristics of the utilities and the

-

[+

operators, the operatbrs' competencies and his tfaining desires..

. .
> .o . a

*  This sﬁrvey made.nd agtempf t6 determine the degree of’competency

iof the opéerator in‘peffbrming the tasks or the need fpr upgrading his

© - ]

skilds. It dqes‘indfcate those competencies which he performs in ..
9 . e - - . . R _ . .
- addition to those ®subjects he would like further training in.
. 6 . - ' -
© e ] ‘ .o
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. CHAPTER I

. INTRODUCTION

THE PROBLEM:
Southwest Wisconsin Vocational-Technical Institute initiated in 1971 a two

year program entitled Mumicipal Services Aide.v Since then, the_prbgram has

been developed into an associate degree progfhm entitled Municipal Efgineering

a

Technician. The program was developed to meet £he demandlhg needs of towns, =~

{ ‘o

villages and smaller cities who need persons with backgrounds and technical
training in the diversified work areasrwhicH make up responsible municipal
employment. The program was designed to train for the statewide employment

of students skllls&\\g the techn1ca1 areas of mun1c1paatnﬁ11ty operatlon to’

1nc1ude electrical generat1on, water and waste water utility operator, survey1ng,

environmental sciences, and related skills such as technical report writing.

Since the development of the program, graduates have secured employment state-

. * -~ * o ) . * !
wide as assistant city engineers, water and waste water plant operators and im

other related areas. A need also has deveibped and is beginningito'be met with - @

' : . : . I .
**the\sgggsxation of the Department of Natural Resources to provide training toﬁﬁﬁ“
/

employed workers on a local and statewide basis. _ \\)/

Tﬂe roblem ‘is fundamentally one of the inadequacy of available instruétional
F ey ‘ ey et —
materials to facilitate proper instruction fqa full-time day students or part-

time evening students.- Most convenient texts or training manuals direct them-

.

selves to the treatment of surfacé water. The majority of communities, natidr-

‘wide and in Wisconsin, use ground water as a -source for municipal use. 1In \\ N
Wisconsin, it-is essential since perhaps only 30 communities utilize surface |

water. Therefore, the available texts and other instructional materials are

. o« -

e



" .

of little value for the instructors. Also, the available texts ignore or
treat llghtly the daily operatlons of a utility such as billing procea ures, )
purcha51ng, budgeting and economics, responsibility to state and federal

agencies, public relations and safety, etc.

The available general materials also are not competency based or readily

° adaptable to individualized self paced instruction.

- L}

The problem was ascertained by the district's inability to secure information

- .

of any quantity to be used in teaching the Municipal Engineering Technician,

Municipal Services Aide programs or part-time extension programs.

4

..

THE OBJECTIVE OF THE STUDY:
The overall purpose of this project is to develop a competency based curriculum

model for statewide use in part-time extension qrograms and in the full-time

-

‘Municipal Engineering Technician program. 7~
Specific SbjectiVes include the following:
1. To identify competencies for entry level ahd midmanagement level positions

in the municipal services employment area by means of a research instrument.

', " 2.. To develop resultant competency based guides which would be flexible enough

to be used statewide on an extension basi! or in full-time programs.

3. To develop competency based curriculum guides that .are flexib{gugnough
to be adopted to group or self paced instruction methodology.

4. To examine and refine existing curriculum materials.
N i . ‘ B
5. To utilize, available individuals with expertiS@z?n water treatment with

emphagis on ecology and environment studies.

.
6‘ -

It is a§§ﬁhe that the tabulation of resultant survey and other participant data

! . 3 ,
Gl R E U E alk M N v e
. .
N - X . e
o ;

e

e



CHAPTER II -

METHODOLOGY

[N

A random sample of individuals Certified by the State of Wisconsin as M}, P1,

or Gl Water Treatment Plant Operators were surveyed to identify the compétencies
. . £

required for their positions in the municipal water utility area.
. )

The survey was constructed following a literature review which revealed a lack .

of this type of information and absence of any similar survey instruments.
‘ :

The researcher prepared an initial list of tasks based on his previous employ-

ment in the municipal water utility field. A review of the State of Wisconsin

)

Public Water Supply - 1970 publication yielded much information concerning
the characteristics of utilities using a ground water source. This information "
\ 3 :

v . . . .
demonstrated a general lack of chemical treatment beyond chlorination and

-

fluoridation. Because of this information, specific tasks on chemical treat-

menfﬂwere riot included in the survey.

An initial rough draft for the survey instrument was'prepared.iﬁ July, 1974 and

in addition to a list of competencies, a number of questions were inserted

1]
which would -reveal in more detail specific ¢haracteristics of both ‘the operator

and'the utility. . . t.

-

_ The initial survey was presented to an Advisory Committee tAppendix B) con-

sisting of Certified Operators employed.by small and medium-sized communities
using a ground water supply. ;he Chief df the Certification Section of the
State of Wisconsin, Department of Natural ﬁésources, also served on the -
Committee. The Committee, in a one day session, reviewedlthe survex instrumenp

and made suggestions for its revision, The minutes of this meeting are found

in Appendix C.

3 .

10 | :
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The goal of this meeting was to finalize a survey which would bé valid in

determining the operator's competencies .and characteristics and still be in-
teresting and easy for him to complete. (Appendix A)

4

. ,
o -’ 7

The Department of Natural Resource made’available a list of at least one
Certified M1, P1, or Gl Operator frpm ;ach Wisconsin community utilizing a
ground waterrsupply. All S1 Operators were excluded since they generally
representeﬁ utilities using a surface water supply. Large communities were
likewise excluded -since they are in the minority and would not represeﬁt
accurately the:competencies required im the large number of small and medium-

sized communities. The largest utility surveyed was Fond du Lac, with a

populat-ion of 35,515,
“ .

. Of a list of 400 individuals, 184 Operators were selected randomly using the

stratified random sample method. ¢ -

-

The first mailingxpf the survey was sent July 23, 1974. A copy of the cover
letter is in Appendix D. The survey was sent to the Operator's home address

z

witq\i numbered, self-addressed envelope.

A secoﬁd mailing was sent August 12, 1974, with a new cover letter. A copy

of this cover letter is in.Appendix E.

\

\
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CHAPTER III "o

RESEARCH FINDINGS § ANALYSIS

»

UTILITY CHARACTERISTICS ‘

-

The “following charagteristics are based on 104 surveys completed by Certified

Operators. -

In addition, a portion of the information was derived from the State of

Wisconsin Public Water Supply - 1970 publication and is duly noted. This in-

formation is included to present a more complete picture of the utility
[ .

characteristics. ' ’ . P

~
4

All water utilities dealt with in the survey obtained their water from a ground

bl
«

water source and all were located in the State of Wisconsin. -

’

The average population served by the operators responding to the survey is

- -

3,150. The typféal utility in Wisconsin uses the ''drilled' type of well (86.3%)

and uses the air line method (86.6%) to determine the water level in the well.

TABLE 1
Community Size - (1970 Census)
Maximum Population 35,515 - Fond du Lac
'« Minimum Population . 271 - Bagley
Average Population 3,152
TABLQQII -
Well Type - (Based on Public Water Supply Data - 1970)
<fvbrilled Well 86.3%
Horizontal Collector .8%
Dug Well ,» 5%
Combination 12.4% i

100.0%

5 jizz
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TABLE III j

Method Used by Utility to Determine Well Water Level

Air Line . . T 86.6%

~ Hand Held Tape - 7.6%

_Electric Tape’ 2.9%
None , 2.9% :

' -7100.0%

o / : ¢
The typical utility disinfects its water with chlorine (54.8%),with three

methods of chlorination sharing nearly equal popularity: hypokhlorites using
diaphragm pump (16.3%); chlorine gas using diaphragm feeder (15.4%); and
chlorine gas using V-Notch type chlorinator (14.4%). Of these utilities,

90.5% use the Orthotolidine-Arsenite method of determiniag a chlorine residual.

~

’

TABLE IV

Disinfection Method , .
Method b Survey Results Public Water Supply
- o 1974 - Data - 1970
| Hypochlorite 16.3% . 20.6%
. Chlorine Gas L' . 31.7% L‘ 16.7%
‘ a) Diaphragm4 15.4% . ' i N
, b) V-Notch - 14.4%
: c) Bell Jar - 1.9%
o oo
\ Liquid Bleach - Diaphragm Pump - 6.7%
'Combination . L 1:2%
TQTAL % DISINFECTION 54,8% ) : 38.5%
. , TABLE V . .
Method of Chlorine Residual Testing ‘ /
Ay s -
~ Orthotolidine-Arsenite . " 90.5%
Starch - Iodine . ' T 3.8%
Tested by State ; e 3.8% . .
¢ Amperometric Titration 1.9% ° .0
. h . 100.0%
L & .
o] ° @
n ° . T
. 6 v g
13 .
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fleﬁf § . The vast maJorlty *(93. 9 %) of water ut111t1e$ Tely on the State of Wisconsin
s ) ..~ /. ! . -
v B T Department of Hygiene to .perform all bacter1010g1ca1 tests .

L

L AP ’

I. - ;o o I TABLE VI '

0 s ,Method of Bactefiologlcal Testrgg -

,/Lijﬁ' Lo ) -

| N ’State Laboratory of Hyglene ’ . 93.9%

Rl © . Multiple Tube. 3.1%

/ L E Membrane Filter .- ' 2.0%

I D © . None ' L - 1.0% '

. : 100.0%
’ '@ ». ’
l . - The typ1ca1 ut111ty flqgvr;&ilates 1ts water (54 49*), with 79.9%% of thesé
' ' S~ ., A & ’ . .
"o T utilities. feedlng Hydrofluos111c1c Ac1d -
I . ) , V .9_a 5 .. “ - " .
S A .~ TABLE VII

I Fluoridatiom - (BaSed ofx’} Public Water Sﬁpply Data - 1970)

oo e t o ' o = AN
"a$} o ‘No Flubrldatlon Tl 45.6% B
s . Hydrofluosilicic Acid . .~ . -« 43,5% \

S e - 7 - Sodium Fluorider = ¥ o i 5.7%
Sodium Silicofluoride 5.2%
- 100.0%-

13

»

/ 7 : e
) . . . .
M .
. /- ‘
. -

‘e

A typical utility-has-developed»a policy for sizing‘water main’(ol.g%),

“
"

d1str1butlon system valves (64 2% ) and customer services (72. 9%), and- hires a

Have Policy for Sizing:

LI

Y . >

B ™

Water Main . .
DlstrlbutlonaSystem Valves
Customer Serv1ces

TABLE VIII

contractor to excavate and 1nsta11 new water main (86 7%) .
g

Yes -

61.9%
64.2%
72.9%

@



~_~ - - TABLE IX o : g o

‘ ~ ) ' s Yo . . -
Hire Contractor for Excavdtion and Installation-of New Water Main
 Yes -86.7% - .. No 18.3% *

) o ~

P Sy

A minority of t«he'-communities soften the water (8:4%*), treat the water for o

iron or manganes (24 1/*), perform their own bacterlolochal tests (5 1/*)

and excavate d 1nsta11 the1r water main (13 3%). )

S TABLE X 4 -

. . P

. ©

Water Softenlng (Based on Publlc MWater, Supply bata - 1970) T

~
>

" No Softening L o o9l.
Zeolite - — . = | e . 6.
Lime Softening R S e !
Combination o : ’ .

J‘\

. . ' TA'BLE XI : '

L4

P

—
j
(]

K

S Iron and Manganese Treatment (Based d”n 'Pub11c Water Supply Data - 1970)
- - : Y

I . «  No. Treatment , ~ E - 75.8% .
Vs Removal : ST 17.7% >
) Sequestering | e e 6.5% :
l “ ) : ’ : 7100, 0%
I A m1nor1ty“ of/communltles do not disinfelt (45 20) or f1uor1date (45.6%) the
water, nor have they developed a Eolxcy for 51zlng water main (38.1%),
l dLstrlbutlbn system valve (35 8 ) and customer services (27 1%). .
!! / A : - ‘ ©e
i . .
i L ‘ a N
’ 4 "'; ’ - oo - . /)

»

o a [ RN R . 2 ' i
* Information obtained from State of Wisconsin Public Water Supply Data - 1970. -

-
~ B
»

N [ .
- - - L4

.
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L . OPERATOR CHARACTERISTICS -

.

, All uafer workS'sxstems in Wisconsin are classified as eitheraMl,jPI, Gl or .

51 utilitiesfas determined by a system'of rating values. This rating system

is based on the water source, treatment method, distribution equipment and the
average’ daily pumpage : Items;to be rated and their assigned values are\listed

in Appendix G. ﬁ EEE .. o : .

B

v

Wisconsin statute states that it isbnecessary that every waterworks utility

A}

"‘employ at least one operator who holds a valid certificate at 1east_equa1‘to

the utilities classification. Certification is available to all individuals !

) et . o - \ - {i‘: ) " . ¢ N
" who meet the qualifications for a g%%en grade, as described in Appendix ‘H.
’ “* * o F < R -* .
‘4\, [
'All of the survey respondents are Certified M1, Pl or Gl Water Treatment Plant

.

o

] ’

. * N ' .
Operators licensed by the State of Wisconsin.

‘

s .
&

These_operators have several things.in cqmmon. Sixty-five point six percent
. (65. 69) Jist job titles denoting a supervisory or management capaoity While

"“this is a large gercentage, the size of community served by these operators

is, 41 the ‘averages, somewhat small, and For. economic . reasons carry a small

sgaff. These 1nd1v1duals, as demonstrated by their ana1y51s, perform much of

o

Y

the work of the utility as well as being directly responsihle for the proper

and efficient operatioh of the utility. ‘

v

Six point five percent (6.5%) of the responden@s indicated a job classification

. at the Foreman level while the remaining 26.8% indicated the job classification

¥,

of Operator. o .

-

" A general job deséription of these three classifications is listed in Appendix .I.
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OPERATOR COMPETENCIES ‘ _ .

The survey was designﬁd to determine thoséhbompetenéiés required by the
N . - , + s - - )

operator in the performance of his profession. He was asked to indicate whether

he perfbrmed the listed tasks MUCH (i.e. hourly, daily, weekly), SOME "(i.e.

monthly, yearly) or NONE. Certain tasks are seasonal and heowas asked to

indicate the frequency of performance during that season.

. Thqyoperators'indicated that tHey perform, with some frequency, a majority of

the tasks listed. This ‘survey made no attempt to determine the ability of

" the operator,.his competency in performing the tasks or the need for up-

w

grading his skills. ) =, N .o

The competencies were grouped into general areas of utility operation such

as wells, water mains, system valves, hydrants, service connections, storage

-

facilities,‘positive displacement meters, differqhtial pressure meters (Venturi

and Orifice), bacterial quality, chemical treatment, public relations, maintenance

v ’

and supervision. o : o

. ~ g s N
. . - v .




3 WELLS: .

Most of the competencies listed are. performed by the operator, indicating -

a

N considerable responsibility for the-operation of the communities' wells.

Sixty-one point.two percent (61.2%) indicated that they are not requiréd to -
perform major pump repairs. This.may be due to a lack of training in this
area, the absence of proper equipment or simply an infreduent need foréguch R,c

repairs. :
. : ‘ © A

- ’ : TABLE XII T N E

COMPETENCIES - WELLS o

COMPETENCIES 3 - MUCH ___ SOME NENEY,

o®

Maintain water level records Co - 54.0 31.0 . 15.0\y,
. - o I

'

"

- Read flow meters N ’ 80.2 15.6 4.2

Operate electrig well punips v ' . 9.9, 9.1 . 1.0

.Operate auxiliary driven pumpé Y : 40.6 40.6 | 18.8

Perform routiné ‘high 1ift pump maintenancé ' q
(change packing, grease) A 43.3 42.3 . 14.4

*
L4

° Perform major ‘pump repair . '
(replace sleeve, bearings, etc.) - . : 9.2 29.6 61.2

Maintain flow records i 80.2 12.1 7.1

Operate plant control valves 61.2 30.6° 8.2

Maintenance of electrical pump controls 33.6 48.0 18.4

- R

@

L]

’
ha N

l « Perform water level test ‘ . -49.,5 43.4% : 7.\1% \ ' :u
- ~ ‘ . By
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WATER MAINS:

y . i \ ’
Eighty-six point seven percent (86.7%) of the uti{ﬁ;iés relied on private N
contractors for the excavation and installation of new water mains. -

©

~
-

Sixty-nine point eight percent (69.8%) of the operators do not perform a

hydrostatichleakage’tbst on new main installations. It is unclear whether the

p)

contractor performs'thié‘tgst or that the test is not required by the utility.

S
-
] ~. .

A hajority of operators are requifé&\tq disinfect the new main, inspect the
construction and record the location ofxfhe new main. ~

L
The operators also locate main leaks,‘excavate and repgifrthe leak and maintain
records of ghe leak. - ' .

~

Fifty-dne point six percent (51.6%) of the operators do not thaw frozen water

mains with an eleetric welder. A lack'of'equipment,'training or need may be
‘ . y) -

responsible for not perfozming'this potentially hazardous task. ‘

B
A large majority of operators are not required to maintain eithe} pressure Or -
. A .

vagyum relief valve. The probable reason for this is the absence such valves
o . y °

in the'distribu;ion system,

s

‘ ' TABLE XIII
¢ , ' / COMPETENCIES - WATER MAIN i
COMPETENCIES _ ; MUCH SOME NONE
Perform hydrostatic leakagé tests 4.2% 26.0% 69. 8%
Disinfect new installation 42.9 44,9 12,2
Maintain main location records . 54.0 36,0 10.0
Inspect construction ' 60.0 33.0 7.0
Locate® leaks 49.0 45.9 5.1
Excavate trench for main repair R 21.4 35.7 42,9
Install repalr clamps or sleeves ’ 33.3 49.5 17.2
Prepare or repair lead joints 17.0 45.0 38.0
Maintain leak records 24,0 35.0 " 41.0
Thaw frozen main with electric welder” 14.1 34.3 51.6
Maintain pressure relief valves * 13.5 23.0 63.5
Maintain vacuum relief valves 12,7 16.0 71.3

. 9
{
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, SYSTEM VALVES: _ _‘,k"f"

£ : .
A large percentage of Operators indicate they are required to’ perform all but

‘one of tHese related competenc1es.

Il B T .
,/""
N\

v -

- / »
The only exception is the task of installing tapping -in valves. ThlS may- be
due to the lack of nécessary spec1a1 equ1pment or lack of knowledge that such

method is available.

-

- - © TABLE XIV . Lo

COMPETENCIES - SYSTEM VALVES’

! D e

‘ |
- COMPETENCIESI : X _ — MUCH ~ SOME - NONE

3

Eetermlne type of valves > \ 32,05 * 45.7% 22,3%

) beiermlne location of new valves . »‘ \ " 35.0 49.5 ,}5.5
InLtall valves - \ 19.4 42.8 37.8
Ex;rcise valves periodically ' ‘ “'17 5 ‘67.0 15.5
Rejbair defective valves. | | 24 531 25,5
Maintain valve Tepair rec%rds . ‘ 26'§\ 44.0 29.5

ﬂ In§t%11Atepping-in valves B} [ . 19.6 s 4ﬁ28.9 51.5 '

A | )
|
: >

~ 7
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HYDRANTS :

for the fire protection of the community. This is appgrently recdgnized by
the operators as a large portion are expected to perfo

petencies listed.

o o - TABLE XV

COMPETENCIES - HYDRANTS

s [

COMPETENCIES | — " WucH_ SOME_ ~NONE
Defermine type of hydrént‘- J 44.8% ‘' 40.6% '14.6%
Determine hydraﬁ%‘locgtion ‘ 44.9 - 35.7 19.4- O
Install new or feplaéementmhydrants f“' - 28.8' '45;4; - 25.8
) . Pééform periodic inspection L _ .g’43.4 50.5 - 6.1
Perform periodic flushiﬁg _I | . 48.0 46.6 6.0
-Repair defective or damaged hydrants . 35.7 - 49.0 15.3 ’
Maintain hydrant location records - 44.0 _41.0 15.0
' Mai;taipghydrant repair iecords 32.0 43,0 - 25,0
) Perform flow aﬁq*pressure tests 16,0  52.0° 32.0
S q
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o . .
SERVICE CONNECTIONS: . . i /
l As with hydrants; ‘the majériw réspbncierlts indicated that they perform
all of the.‘service',goﬁgp tio'r't_ felgid comp.etenciesalis‘ted. It myst be nf)ted
l , ‘ tﬁét while fhey thawA frozen séx_;vice's,, 'thé me.thod'most commonly used canndt be
' ’ assumed as the operators indica‘tfed, in Table XIII, general unwillingness to a
) use an electric weldef- on frozen Awater mains. T

i - *

' , TABLE XVI
I COMPETENCIES - SERVICE CONNECTIONS T

| .v, COVPETENCIES ‘ : S W SOME____ NONE
l ' 4 Detemine size and location of services . 49.0‘% 38.3% 12.7%
l Perform tapping operation | ’ 37.4 37.4 = 25.2

) Install corporation stops . 39.4 36.7 23.5

l Install service lateral - ) - 30.3 35.4 | 34.3“

| Install curb_stops o s34 263
l _Locate leéks in service ‘ : _/36.3  SE. 7.1
l Mainté.i;x service location recordé' ' | 40.0 | 52’ ’ 28,.0 |

. Mai;xtain service regagir records \35.7 36.71 ’ / 27.‘6
' . Thaw frozen services i%&,, . 26.'5—\_*41.02 ‘ 323
I ¢
1 ‘ :
I ) L
| .
i | , ﬂ
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STORAGE FACILITIES: . - e

l

A majority of operators. indicated they do not operate cathodic protection devices.

L. ‘o . NP & MU 1
This is not surprising since a significant number of utilities either have no

“.

=

need for such protection or do not ipvest in this service. Of those communities

which do have such devices, a reliance upon the installer for service could be

2 -

assumed.

-

All other competencies- listed are ‘indicated as necessary by the majority of

operators.
" h

e \ . LS

h
-s‘

ey clean the storage unit

Twenty percent (20%) of the respondents indicated
- MUCH, or with a high frequency. This response/is confusing since a cleaning

‘operation is generally time consuming and usually performed at the most on an

.

_annual basis.- ol .

TABLE XVII

' COMPETENCIES - STORAGE FACILITIES
(Reservoirs, Stand Pipes, Elevated Tanks)

COMPETENCIES ' — MUCH SOME NONE

TETTEEsEEEESsEEE AT

Maintain water level indicators ' 59.2%. 26.5% 14.3%
Maintain water level control qu;pmént r 51.5 33.3 15.2
Perform periodic inspection of storage unit 39.2 51.0 9.8
Clean storage unit - ' 20.0 43.2 36.8
Operate cathadic protéction devices 16.5 22.7 60.8
i
16
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METERS:

}

v

I. Positive Displacement Meters:
»
v , . .
Meters are the major revenue provider for most utiljtiés and; as Such, ne-
- -t — - .

ceive a great deal of attention from the operators as well as the- Wiscohsin

v

e Public Service Commission, the State Agency having the ultimate respbnsibility

for the correct use and maintenance of all meters.
ot N ' : Q " . '
LY

~This attention is reflected in thg fact that over 80% of the operators per-

form every competency listed in the table.

- II. Differential Pressure Meters (Venturi -or Oriﬁice):
A slight majority of operators do not perform roﬁtiﬁblmaintenance on this

type of meter, possibly because many utilities may not use these methods to
) - - o
determine the quantity of water supplied to the distribution system:
.. b .

. o

- S  TABLE XVIII

COMPETENCIES - METERS | .

COMPETENCIES _ —— . WucH SOME NONE ,
POSITIVE DISPLACEME&T METERS _ . A B .
Install customer water meters 69.0% 20.0% 11.6%
Read customer w;ter meters T ' 65?6 L 25.3 11.1

R Perform periodic accuracy tests = . . 53.0 34,3 12.7
Repair utility-owned water meters 50.5 ° 35.6,.  13:;
Maintain meter records - -\, e 60.4 28.7 10.9
DIFFERENTIAL PRESSURE METERS (VENTURI & ORIFICE) :
Perform routine maintenance , ’ 22.8 20.7. 56.5

17
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BACTERIAL QUALITY:

The primary- concern of any water utility is that the water supplied to the
consumer is safe to drink. Table VI indicates that over 90% of the utilities
rely upon the State of Wisconsin Boafd of Hygiene to perform the tests necessary -

to prove the proper bacteriological quality of the water. A

The majority of operators do collect samples necessary for>testing and send
thegg samples to tﬁe Board of Hygiene. * Approximately one half of the respondents -
are responsible for preparing the bacteriological records as required by the
. - : .
Department of Natural Resources.

TABLE XIX

COMPETENCIES - BACTERIAL QUALITY

COMPETENCIES

_4*7 MUCH ¢ SOME NONE

Colléci distribution system samples fqr’festing B 46.3% 26.7951t 7.0%-
Collect plant-samples for testing ' ‘ Sg.Q\ .24.0 18.0
Sterilize glasswdre for testing . ' 40.0 .10.0a 50.0
%repare culture media testing - 10,0 7.0 83.0
. Perform standard plate count test i = 4.0 6.1 . 89.9
Perfq?m coliform index (M.P.N.) tést . 2.1 9.5 8é.4
Send samples to State for testing . 67.7 29.3 3.6

érepare bacteriological records for the
Department of Natural Resources 22.6 25.8 - 51.6
fék
18" e
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CHEMICAL TREATMENT:

Tables IV and VII demonstrated that a-majority of the utilitiésueither chlorinate

§

.and/or fluoridate their water. Tables X and XI indicate a minority either

-

SOften and/or treat for the presence of iron and manganése.
. ! ' R v

Based on the following table, a majority of the operators are responsible for

the‘compét;ncies required to perform the necessari chemical tests, add chemicais

}o'the feeders, maintain the correct dosages and‘méintain the feed equipment.

‘They are also expected to make a periodic inventory of chemicals to insure an

adequate supply. i ) L0

° TABLE XX

- ®

COMPETENCIES -" CHEMICAL TREATMENT

 COMPETENCIES , _ MOCH SOVE NONE
Addnchgmicéls to‘feeders (fluoride,'etc.) | '57.6% E 12.1% 30.3%
Determiqg proper dosage | ‘ ) 51.5 14.1 - 34.4
~ Adjust feeders for prop;r dgégggi e 43.9 24.5 . 31.6
Perform wate; quality laboratory tests ’ ,
(hardness, chlorine residual, etc.) 37.1 18.6 44.3
Maintain chemical use record , 57.0 12€§ 31.0.
Determine chemical inventory < ' 49.0 17.3 33.7
Perform_periodié mainggnance of feed equipment 40.0 32.0 -28.0‘
Perform repa%rs of feed equipment 34.7 35.7 29.6‘




- PUBLIC RELATIONS: T ' 2

of the consumer Since the utility provides daily an essential product. Publicry .

owned water utilities in Wisconsin have traditionally gone'ﬁuietly about' the task
< ) N N -

of providing their services and made little effort fo achieve-publicity. The use

of utility money for‘public relation efforts has not been encouraged by the

Wisconsin Public Service Commission. " a

P .
This situation is demonstrated somewhat in the following table as 100% of the

. . . * o ]
Most Wisconsin water utilities are publicly owned and come under the’ scrutiny
. . . . |
operators must respond to customer complaints while 72% apparently do not prepare ‘
' |
|

press releases-designed to promote the utility.
v ) ’

consumer of impending" problems.,
\

4

TABLE XXI

COMPETENCIES - PUBLIC RELATIONS . = - . . .

. &
COMPETENCIES : ] - : - MUCH SOME NONE

- Respond to customer com;}hints . 74.3% 25.7% 0.0%

Conduct tours through facilities ' 26.7 55.5 " 17.8

Inform public of upcoming possible problems o &
(i.e. main flushing, planned service :
interruption) : . 43.4 51.5 5.1 &

5

Prepare press releases for utility promotion » 8.0 20.0 72,0
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MAINTENANCE: .~ " . B -
ol AL e T T
Among his other duties, an operator is expected te do seme painting of either

’

° the utility building interiors and/of—eQuiément. This is apparently typical .

B T N e
.

: of smaller communities and is probably a seasonal type of job. - _ ‘
o e TABLE XXII T .
I t ) " .+ COMPETENCY - MAINTENANCE _ 3
' | COMPETENCY - T — WMUCH . SOME NONE -
- Paint buildings (interior and equipment) . 39.0% 52.0% 9.0
] “ . - o ' h 5
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SUPERVISIONL

It was prev;ously noted that 65.6% of the respondents listed job titles ﬁ

41

. “

”‘denot1ng a superv1sory or management éapac1ty while an: add1t10na1 6., 5 in—

_d1cated a job c1a551f1cat10n at the Foreman level.

f . . . Y

This is substantially,demonstrated in- the following table as tﬁe majority of | .

. . -
- ~ y v - - . s
operators are required to perform competencies traditional to the role of
* . ) . . 'i ' s ' ) : ’
supervision.

' o . - .

4

)
A minority of operators are required to perform accounting type tasks such as : |

-
~

‘preparing payroll records)vcalcuiating water bills, and perform utility accounting.
- ' ) \ [ . ~ o " -
A major percentage do not get i%yolved with'planning such as ‘the preparation“of |

~ -

RY

,annual budgets or long range plans, nor do they become 1nvolved in the

.negoglatlon of salarles of others. I L

.

-~

Only 39.0% are reQuiréd to prebare sfjéificatgons and'b{d‘fbrms for materials

<

purchased by the utility. ' v . I

‘ o TABLE . XXIII . - .

™ : - COMPETENCIES - SUPERVISION . ’

E - d T
COMPETBNCIES p o - - * MUCH . SOME ., NONE
Prkpare reports for City Counc11 or Water Board o 39,4% 38.4% 22.2%"
Prepare time sheets , ' 58.0 19.0 23.0
Prepare payroll records. , .o 20,8 8.9 70.3
Initiate purchase requisitions oo 47,1 33,7 19,2

~ Approve purchase orders ' . . - 46,0 25.0" ©29.0
Check-invoices for material ordered \ . *58.6 29.3 ?&nl

" Approve invoices for payment : ‘~,, . 49,0 . 27.0 4,50
Take inveptories ¥ I 48.5 45,5 6.0
Maintain operating records for state S .. .

Regulatory agencies X 54.1 - 35.7 10.2
Prepare annual operating budget for approval ' 7.1 20.2 72.7
Prepare long-range plans for approval , 10.0 28.0 62.0 -
Calculate water bills , 16.2 10.1 73.7

" Perform utility accounting o ' 11.0 15.0 74.0
Prepare work schedules - - . 52.5. 24.2 23.3
Prepare specifications and bid forms , b

for material purchases L 10.0 - 29.0 61.0
Negotiate the salaries qf others 5 10.0 24.0 - 66.0
Deal with fellow employees grievances ‘ 24.0 38.0, ﬂ38:0

\J ° ' ’ ' 9

) oo * . .
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TRAINING REQUESTS:

‘Operators, in order to improve their ability and perform their tasks more

. competently, are usually willing to receive supplemental training.

./fifty—thrée:percentv(SB%) of thesé operators felt that’ they would énefit

most f;é@cgfaining received in;Operator Seminars. This type of training is

/ - generally not of,the'"classroonasﬁﬁliety and offers the operator more pf.an l ‘

-

_ opportunity to share experiences with his peers. s o

/

The other methods of tralnlng shared nearly equal popularlty, with night school

*being the least favored. . o : //

-t

) ’ L . TABLE XXIV

- . METHODS OF SUPPLEMENTAL TRAINING PREFERRED

Operator Seminars : .
At Utility ' - l4
Correspondence‘School
Day Classes- (weekly, . monthly)
- Night School , i .

H O -h N O
9@ O° o° of gf

The respondents were asked what subjects they would like to know more about.

«WJhnghis was done in an effort to determine those things which interest them and
. ! . v E

,possibly aid in their'job.performaﬁCe.

. The following is a complete list of responses.

. pump repairs P Lo

testing water and sewage

‘water meter maintenance

testing and repair of water meters

maintenance of verticdl wells

disposal systems

the review of ut1l1ty operat1on is always helpful <

chem1stry of water in the addition of chemicals to control oxidation,
controling red water . :

flourine machine and equipment ¢

A
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N\
, _any methods or regulations
water hardness control
methods of determining water main leaks
* test water samples for bacterlal quality and to perform coliform tests
' cross connection control -
hydraulic pressure and main flow between sets of various sized pipes
types of troubles others are haV1ng
-ground water wells .
mathematics S
flow measurements and calculatlons
surveying .
letter writing- . o d
management and drafting
lab testing-- general water works practices
- retirement
“thaw frozen services
determine proper-dosage for chemical treatment
bacteriological testing _ .
new equipment . .
more training.sessions to upgrade c1a551f1catlon
, 1nsta111ng water mains - ) ’ . .
surveying * necessary for construction
50il - effect ¢n pipe
about water
. electronics’
o waterworks - .
chemical addition § uses
methods of testing .
all aspects of water plant operatlon and malntenance
taste and odor control . M
finance and management )
general refresher course regularly
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CHAPTER IV

CONCLUSIONS ‘AND RECOMMENDATIONS ., -

.

PART 1 i

. -—

The specific purpose of this study was to identify competencies required for
/ . &
entry level and mid-management level positions in the municipal water utility

4

area.
/- . Y

The findings of the 'study are based, in part, on responses frpm'104 out of 184-
certified water treatment p1ant operators surveyed The survey was limited to

individuals employed by generally small utilities using ground water as a water

source. The operators were asked to Tespond to questions concerning their JOb

title and competencies, their training desires and characteristics'of their

]
¢ k4

utility.

4 -

In addition to the survey, further utility characteristics were obtained by

analyzing’ information found in the State of ﬁ\scpn51n Public Water Works Supply

Data - 1970, published by the Wisconsin Department of Natural Resources.

L]

L)
Pl

The research findings are grouped into four principal topics: (1) Utility

-

“characteristics, (2) Operator characteristics; (3) Operator competencies; and

(4) Training requests. Tables and a discussion detail the findingsi .

3

CONCLUSIONS,

Ay
In reviewing theafindings with respect to the specificvobjectixenof t?ﬁ studx,

the following conclusions are made: ‘ !
, .. _

1. The operators responding to ‘the survey were employed by utilities serving

an average population of 3,152, with a population range of 271 to 35,515:

[ ‘V \'"' A. \«
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b, perform hydrostatic test on new water main

=

. . v

Fifty-six point six percent’(56.6%3'of the respondents listed job titles

denoting a éupervisbry or management capacity. However, the surﬁey reveals =
that they are ékpected to perfofm;éést of the competencies 1i§ted in the -
§ufvey as'a normal part of tﬂ;irﬁjob requirements. This reflects the small
:size of the communities ﬁhich hafé limited funds and manpower. A majority

of these operators have thé fesponsibility for the proper'and efficient ‘
operation of the utility.- . . :
. ~e ‘1‘ -. .oy

While the operators haveethe responsibility for operation of the utility,
anmajarity do not have the authority to: ' . “
a:‘, prepare payroll records‘- -

b. ° prepare‘annual»operation budgets ’

c. ’ prepdre long-range plans o . .
d.. perform .utility agéounting

e. pfep;re specifications and bid forms )
f. negotiate the salaries of others ' AN .

< - T . .
. i -

Most of these competencies might be considered as supervisory or management
level responsibilites. These .competencies are probably performed either
directly by the qontralling,politicar entity such as city councils, board

of public works, etc., or by contract through private conshlting firms.

‘

A‘majority of respondents indicated they do not perform the following'
competencies. This list is in addition to thoséicompeiencieS'listeg in

paragraph 3. . S ' ‘ ‘ -
a, pefform majof pump repair (i.e. bearing or sleeve:replacemenij




L]

c. maintain pressure or vacuum relief’valves )
d. install tapping-in valve and sleeve .
| e.. operate cathodié protection équiphent , .
| - - -
- f. perform bacteriological tests . . | )
~g. perform maintenaﬁce on venturi or or;fice meters
h. calculafe water bills; o > ‘ t .

Although an individual respondent may not perform a particular competency,

-

someone in the utility may be requifed to perform it. A response of NONE

cannot be constrﬁed,to imply a pariicular competency is not'impo}tént or

necessary to the successful operation of a utility.

5. The competencies‘required of the operator are many, pointing out the need
for continued training of current operators in addition to quality training
of prospective-operators. The responsibility and authority of the operator

£ -

will grow as heidemonstrates the ability to perform capably the many

competencies réquired to provide an adequate, continuous supply of quality

-~

.

water to the consumer.

6. "The respondent's requests for supplemental training are é}sted in Table XXIV,

*

’,

’ The topics listed are diverse in their subject matter. Fifty-threé -percent
. }

¥

)
operator seminars. Such seminars are generally ﬁot of the strictly classroom °

(53%) of the operators preferred supplemental training in the form of

» : .
" .
. N 3
.

- -

variety, and offer an operator an opportunity to exchange views with his

peers. The informal setting-also gives the operator the sense that he is

-~

being treated as an adult.

-
»
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RECOMMENDATIONS

~

Ve

\\ Based on the results of.the‘s}udy, the following recommendations are made:
\\\ 1. ‘Ihg/respondents indicated that they had the responsibility for the

- B - - . , ¥ .

efficient and effective operation of the water utility, while not possessing

some of the authority which should go with that responsibility. It is

ecommended that current operators, as well as operator trainees, receive

G

Training in these areas will up-grade the operator's skills, increase his

Value‘to his employer and generally up-grade the profession.

v 2, City Council, Board oﬁ?Phblic Works, and Water Commission members should
be made more aware of the many jobs and duties required of the operators = .~
: and also of his needs and desires for further training. Recognition of the

<

operator's skills and positiVe'responses to his training needs will motivate
the operator to up-grade his skills, improve his job attitude and dedication

g : _ ‘
while quhéing operator turnover. Certification of all trainees and operators

14
Ahould be encouraged as it is a means of stimulating professional growth while

.providing recognition to all who are successful.

3. A majority of the operators indicated that they do not perform bacteriological

- ’

. - -
.
2

» ) tests on their water. - Training in this area must be provided as it makes
the operator aware of the importance of safeguarding the health of the

_communities and prepares him for the time when such testing will become

- =
\

mandatory.

28
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4, Training in OSHA (Occupational Safety and Health Act) requirements should '

be provided since it has become a prime consideration in the operation

and liability of the utility.

b
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I N, - APPENDIX A
'DIRECTIONS FOR COMPLETING QUESTIONNAIRE : .
I The first part of the survey is concerned with personal I @
Iﬂ characteristics and characteristics of your utility. Please read
each question and check the appropriate space. ~— . .
The second part of the questionnaire-is a list of tasks which
s '
' may relate to your job. Please check each task in the column which
. :
. you feel is appropriate. N
i | '

If you perform the task frequently (i.e. hourly, daily, weekly)

“ -

check. th¢ MUCH column. Ig.the task is performed less‘frequéhtly (i.e.

-3

monthly, yearly, etc.) check the SOME. column. If'you do not“perform
‘ ~

the task check the NONE column. . . . '

Certain tasks are seasonal such as, main tapping. Check these

tasks as to frequency performed during the season.

At the end of the survey 1ist any tasks you do which are not

included in the list given, check the method of training you would - ’ .

v

- - \ .
I benefit most-from, and-list subjects yeu would like to learn about

o v .

more’. , ) . o
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1. What is your job title?

2. What Trade Associations are you or your utility a member of?
5 .

S ]

- 3. How frequently do you attend association seminars?

-~
.

'[j quarterly . ..0 annual
O semiannually ) O not able to

4. Are you able to attend annual association conferences? (State or National)

O yes 4 : O no
5. What method of bacteriological testing does your utility use?

O state Lab of Hygien:: . 0O Multiple Tube
00 Millipore Filter _

6. What method of chlorine resid_uaél testing does your utility use?

0O Starch-Iodine O Orthotolidine-Arsen?te
. ‘00 Amperometric Titration ‘ -
)
7.  What type of Chlorine feed equipment does your utility use?
. .
0J None  _ ' '
0O Liquid Bleach-Diaphragm Pump T e
0 Hypochlorite-Diaphragm Pump
00 Gasepus Chlorine-Bell Jar
' [ Gaseous Chlorine-Diaphragm
00 Gaseous Chlorine-V-Notch
| OOther

8. ° What method does your utility use-to determine vater level?

{1 None ) e
O Hand Held Tape
O Electric Tape : . .
0O Air Line : " )

9. Does you utility have a written policy for s‘i"‘zi._n‘g?

) e vE 'Y}'“ .
- a. Water Main - . " Oyes ° 0 no I .
b. Distribution System Valves [J yes ' O no
] _ S ‘
Y . Customer Services O yes El no-

-~

10. Does your utility norma],ly hire contractors for excavatlon and 1nsta11at101‘i
" of new water mains?

O yes O no

4

‘ﬂﬁ




- - . -
o

-

"SOME -

: COMPLTEN&IES C o, ’ . ,.hﬁ&ﬂl "NONE
WELLS . . : - \ | ]
Perforq waécr-level ﬁest z*‘rua" . ’

"Main%ain water iqvcl records * ' ) !

_Read flok métcr; ) . .
Operate éleétric well pump$ .
Operate auxiliqry driven pumgé
Pcrfo;m‘roptiné high lift pump maingcnancc (change packing,

greasc) ‘ . . _
Peéforﬁ major pump repair (replace sleeve, bearings, etc.) .
Maintain flow records :
Operate plant control ?alvcs . 0 y
WATER MATNS 7 .- e : .
Perform hydrqsraticlleakage tests 9 : 3 9

Disinfect. new ‘installation . o

Maintain main location records

. Maintenance of electrical pump controls o

A
Inspect construction . A ) '
Locate lcaks . ' . %@7
N - . | s
Excavatce trench for main repair o
"Install repair ‘clamps or slecves
. - g v
Prepare or repdir lead joints LT )
-t . -‘r . s : » N s~ . .
(. [ . e . - - iKS > R
- Maintain lecak records - - -
* \
" . Thaw frozen main with electric welder . e e .
l ¢ Maintain 'pressurc relief valves :
] o . T . - - (
"l “Maintain vacuum rclicf valves o -
E) o . - S Ly
* SYSTEM VALVES , : ’ . 1
- o . ‘¥ h q
' - Determinc,type of valves ‘ , .
" , ’
. _2- .
1 ’ & .

Aruitoxt provided by Eic:

'&2 T




COMPETENCIES MUCH SOM: NONI:
Determine location of new valves
Install valves N
I Exercise valves periodically -
E + P
o
Repair defcctive valves
l - Maintain valve location records
. . . . .p ’ ® *
' Maintain valve repair rccords .
. ° t
. Install tapping in valves . ' .
l s HYDRANTS . ,
Determine type of hydrant " o -
C . » ) ‘ ' -
Determine hydrant ‘location
¥ .
l Install- new or replacement hydrants . . '
v . .Y . .t o
, ‘Perfofm perjodic inspection . . -
" I . R . - v *
I .« Pérform periodic’ flushing - " ° "". ‘.
- - . 4 -‘39 “ !s‘i . »
. . . . gt~ ) » - *
Repair defective or damaged hydrants , 3 ° a |
: T e . A v
. L Mud .o ' .
I Main‘cain'hpd_rant location reccords® . e e S * .
. : 7 . L B
. ¢ . "
Mz:intain}(ydrnnt repair records . N . .
l . , — —
~ Perform flow and pressure tests . -
0 )
. . . -3
: l SERVICE CONNECTIONS Y- ' ’
9. e
. . . 4
““Determinc sizc and location of services . .
L) " 0
-' Perform tapping operation - .
. . . oo '
l Install corporation stops
- « \
1 3
Install service latcral N
l Install curb stops .
v . -
o Locate lcaks in service ‘ -
-9 . ! . . - - J .
' Maintain service location récozds
l ” Maintain service repair recards
[ S s o »
' Thaw frozen scrvjces _
) X B ‘ v » - P "
“ERIC N
. . ' .
N~ -

%4’
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‘VSTORACF FACIIITILS (RCSCPVOITS, Standplpe , Elevated Tanks)

Maintaln water level 1nd1cators . '

. . - . o . i . - . .
" Perform periodic inspection of, storage uUnit

. MEASUREMENT POSITIVE DISPLACEMENT METERS

~Install customer water meters

© -

: Perform stadfdard plate count test - 1

’CHEMICAL TREATMENT

. ‘- [

<

COMPETENCIES. o

'NONE

-] ) .
&£

—

MUCHT .

SOME

L] ) . N

‘ Maiptain water levelacontrol equipment - v

v . . ' B - .. . . L Te

“ * *

., »

Clean.Storage unit: ) S K

) - - .
" e . ) 4 N

Operate cathodic protection devices , - .o

s . @

Read customer water meters - .

e s e /-
Péerform periodic accuracy tests

N - . - ., - N ‘ .l.'

Repair utility owned water meters

Maintain meter records

DIFFERENTIAL PRESSURE METERS CVEVTURI & ORIFICE)

Perform routine maintenance . oy

o

BACTERIAL QUALITY . -

Collect distribution system samples for tpsting. . R

.

Collect plant samples. for testing S

~Sterilize glas$ware for testing Lo ‘

PreEare~cﬁ1ture media for testing T <o

Perform collform index (M P.N. ) test v | oo

Send samples to Stat@gfor testing : <

Prepare bacteriblogical records for the Department of
Natural Resources .

>

*

Add chemicals to feeders.(flueride, etc.)

L

\

Determine proper dosage .

'Y;



. . - N
l COMPETENCIES . - MUCH _] SOME | NONE
 Adjust fecders fbr proper. dosage. ’/‘ . ! " ]
l~ "*. Perform water quality laboratory: tests (handncss, k ) / N -
chlorine redidual, etc ) _ v _ . - ' o ‘ \
. : 3 ) ’ ) C
I » Mafntain' chcmAicals used_, record L N -
‘Determine chemicdl inventory N
Perform pefiodic maintcnance of fced cquipment '
- ] J ““ , : . ' «
« Perform repairs of fecd equipment L ,
= 7t PUBLIC RELATIONS .
i o v ‘ . . L R . R ﬁ R . -
l > Respond to customer complaints . '
b ' - & B . s LA -
* " Conduct tdurs through facilities o ' L,
‘B - Inform ﬁublic of” upcoming possible._ problems . ‘ : 5
© - {i.e. main flushing, planned service interruption). - * o
I Prepafe préss releases for utility promotibn . s :
'@ MAINTENANCE P .
I ‘ 2 - o . ) . - {'\]‘ B » ) . :
Palnt ,bu11d1ng., (1nter10r and' equl@ent) : o _ 4 .
I . SUPERVISIO\J o S ‘ - - : Vo
Prepare repofts for City Council or Water Board ' L T
I . Prepare time sheets . : . ‘
l . - Prepare payroll re}coi‘ds T ' ' .
*° Initiate purchase requisitions - - e : .
I‘ Approve purchase orders . ] '
o Chec‘k invoices for mate'rial ordered o pe B : K
. s N Ky T 'Y
l . Approve invoices for payment R
I * Take-inventories K ) )
Maintain operating records for state Regulatory agencies J4 - '" -~
I ° -Prepare annual operating budget for approval . ’
..Prepare lorig-rangec plans for approval - ! . . .
l Calculate water bill$ . A ' ‘ . :
-;‘ . . M . ’ -
-5- -




| CoWPETERCIES | | - [ MUCIT [ SOME ] NONE

Ly

chform utlllty accountlng, ,

Prc&re work schcdulcs . ' .

u - . -

‘Prepa re %pocﬁlcatlons and bid forms for matcrial purchases

e ’ : : -

Negotmtc the balarle% of others 1 _ ‘ e | . |

Deal with fcllow cmployecs grievances - C _ )

What other tasks do 9ou perform for ut111ty Wthh werc not covered in the. ‘survey? -

'

=

)
»

What method of supplcmental tralnlng would you benefit from?- :

DCorrespondence school . O Night school : . .
0] Bay classes (weekly, monthly) O Operator Seminars _ : . .
LAt utility  _° n o .
) 'i ’ 5 ' ., i
What subjects would you 11ke to know more about? - -
. ) .
: - " ‘ N
1 . . e
. “ NN »
. THANK YOU . .
I o ' : ‘ s 5 :
4 : © ° w‘ N ~
Sk ' "
< N ,l . . ]
: ‘ . -6- ‘

. . - : . .

%
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1.

. " ADVISORY COMMITTEE MEMBERSHIP

David H. Genrke IR —_— . - . . Ty
Sewer § Water Opcrator L o v -
Belmont, "WI 53510 - K - - : : L

David Kessler, P.E.~ . ) o ' . '
Director of Public Services o , -
Janesville, WI 53545 - N ‘ . !

‘Charles "J. Leuck, P.E. ;A . ' . . *
Director of Public Works . .
Fennimore, WI 53809 : ‘ -

- “ . ] $

Donald Smith ]
'.997 Warner . : > ‘ " : Y
Columbus, WI ‘ . . . - .o ‘

A

A.W. Tandy, Chief ' . : T .
_Certification § Liecensing Section . P
Wisconsin--Dept. of Natural Resources - - o ,
Box 450 . ) L ‘ '
Madison, WI. 53701 - : v : . St

\

>

Robert G. Wolkowski, Supt. ' _ ’ _ s .
Water & Sewage ‘ . - . Lo : : : :
Baraboo, W¥ 53913 . - T .

; . - ‘ s . : Al . e N

-

o T,
. . ‘
« .
A L .
- .
.
o
-
-
s

- .
'
R
.
.
1
.
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ADVISORY COMMITTEE MEETING or THE MUNICIRAL_ENGLNEERING TECHNICIAN FEDERAL PROJECT
- o . N

Assessment & Dctormznc of Basic- Competvnc1es NecessarJ for Utllltq Operators
Utilizing Ground Water Supplles (03- 024 151 223)

o

. July 23,.1974 . , . - . . ,
Ivy Inn’Motel;; Madison, Wisconsin - ; -

. 1 ¢ . i X .

a4 1] . N ) . ’ v

PRESENT: . S .

A ’! . ‘ . . .

v David Gehrke - Belmont, Wisconsin - : : Q =

David' Kessler - Janesville, Wisconsin ) - .
Charles Leuck - Fennimore, Wisconsin i

. Donald Smith - Columbia, Wisconsin ‘ . ot
A.W. Tandy - Dept: of Natural Resources - Madison, Wisconsin . .

Robert Wo¥Koivski -.Baraboo, Wisconsin

N - . - \

Doyle Beyl - State Board of Vocatlonal Technical & AdultlEduqatioﬁ - Madison, WI °
Susan Sewell - Soutk.est Tech - Fennimore, Wisconsin . . . .
Gary Stegeman - Southwest Tech - Fennimore, Wisconsin oo

Daniel Wagner - Southwest Tech - Fennimore,. Wisconsin

"

La N a -

. . - : [} '.
The meeting was opened by Daniel. Wagner who gave,a Rrief welcome and
introduction to the project. The objectives for thifs study were reviewed * R
and it was explained that verYy little information is available. either state- . ‘ "
wide or nétlonallg in the arca of “ground watcr supplies. As an evamp7e of
a competency based study, the Food Service Articulation final report was
distributcd to provide the committee an idea of the final format. The
v ~  tentative time table for the project was reviewed. The rescarch study would ‘
' be accomplished in July and August with the resultant CUrrlculum guides
bPeing wkitten during the remainder of the fiscal yedr.. The final .reports o

wou;d.be available by July, 1975., oy

~

- -

Gary Stegemary reviewed the survey reugh\draft;to be used to gather the

necessary competencies, for utility operators. Mr.' Tand¥ commented the ’ ’ .
Dept. of Natural Resources would cooperate with hates of operators and in

other ways if pogsible. -The committee reviewed in detail the proposed

survey with many helpfullsuggestions.Which Included the following. _ -
T 1- use a representative cross sdmpling. method. . .
2- mail only to certified operators (to be determlned ‘by the Dept. of .
: Natural Resources). ‘ ’
T 3- use size of the community as a guide in survey population’ selection.
. 4q- ‘mail to an operators home address rather than to place of emplogment.
5- larger communities may respond more effectively as small communities

only hdve part-time personnel in many instances. = -
Y3 personal 1nterv10w‘method will be utilized when pq§s1ble This
was stressed as’ the most effective method to gather the data. -

oY
N |

- I N N N N AN BN BN .
!
. . . . -
,

.

. .

[
C

ERIC -

Aruitoxt provided by Eic:

After lunch Doyle Béyl provided the Stgte Boardgof Vocational,
He mentioncd the State Board

Adult Education viewpoint for the committce.

" b

. !

"

Technical and *
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Aruitoxt provided by Eic:

RIC

>

and local districts rely upon advisery committees for prowviding- a llnk

betweéeén the community and wvocational educatiop. He commented the fundlng

for this rescarch project is providcd by the Vocatlonal Amendments of 1968.
In the a[tcrnoon, the commlttee further [CVJCWCd the rough draft of the
survey qucstlonnajrh din detail. The project pcrsonngl were reminded by
the tommittee to Keep the questionnaire. simple to facilitiate cmployer

1)

response. . _ B o . o

. v

Thé4mceting was édjourned at 2:05 p.m.

.

Sally Kinder . . > .
Recording Secretary _ : 1.

~ ' N
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Dear Sir: ’ ' . , .

. . -

The Wisconsin State Board of Vocational, Technical and Adult

Education has approved a research and. curriculum development

project being conducted by the Southwest Wiscofisin Vocational-
Techical Institute to determine basic competencies necessary

for water utility operators utilizing ground water guppliesd ' c

¢'s you, ds an operator, do in the
Yocur completion of the en-,

. We are intercsted in what ta
performance of your prcfession
" closgd survey will help us deve\op a curriculum model for v
statewide instryction in part-ti extension programs and in
the full-time Municipal Engincering Technician program. \

Any infgrﬁation pfbvided by you in the survey will be kept-
‘strictly confidential. MWe would appreciate your completion of =~
Ku*““; this survey by August 9, 1974. A self addressed stamped ' g .
s envelope is enclosed for your use.

v

* .

Many thanks.

8

Sincerely yours,

- Gary Stegeman, Rescarch Associate .
Municipal Engingering Technician Instructor .
. ! |
sk . . . ‘ . . |
. T ) N |
- Enclosures .
Al
' - . 4 .
- . ,
. s .

,J. : )
lEl{fC 48 . '

Aruitoxt provided by Eic:
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7

Dean Mn. © . o S

The §olLoicing Lndividuals have graciously agneed to serve on an
Advisony Committee whese punpose was to help develop the enclosed ¥~
survey and determine what duties you and othen Waten Utility
Operatons perfornm Ln yowt phofession.
. °

David Gehnke - Befmont

Dayid-E. Kessler - Janesville a :
. Chantes J. 'Leuck ~- Fennimone ' " _ .

- Donald Smith - Columbus
A.W. Tandy - tMad<son )
Robent Wolkowsk{ - Baraboo *

These {ndividuatls join with mysel§ in wiging you to #ell us what
tashs you ane nequired to perform.  Your answens will help gulde
the development of meandingful cwirniculwn gonOperaton thaining.

-We-ng%gn(.zc yourn pride Lt your proession and trusit that you wifl
help us. )

Thank you {n advance fon youi effornts. Please follow the Lnstructions
N given on the §inst page of the survey. Please neturn by August 21, 1974.
-~ Respectgully, ' '

LI »

Ganry Stegeman, Research Associate

Municdpal Engéneening Techniciaw Tndtructon
Ak . T

' Enclosunres

- ' . ,l

B
RN L
. ' N

)

~1 ~

e 89
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APPENDIX F

i .
Advisory Committce Meceting of the Municipal® Engincering Techniciam Federal Project

Assessment & Determination of Basic Competencics Necessdry for Utility Operators:
Utilizing Ground Water Supplies (03-024-151-225)

' January 22, 1975 .

- \ .

Ramada Inn - Madison, Wisconsin
PRESENT:

bavid H. Gehrke - Belmont, Wisconsin
David Kessler - Jancsville, Wisconsin
Charles J. Leuck - Fennimore, Wisconsin'
A.W. Tandy - Dept’ of Natural Resources -rMadison, Wisconsin
Robert G. Wolkowski - Baraboo, Wisconsin

-
-

Roland Krogstad - State Board of Vocational, Technical § Adult Education

Madison, Wisconsin _ : ’
Gary Stegeman - Southwest Tech - Fennimore, Wisconsin
Danicl Wagner - Southwest Tech - Fennimore, Wisconsin

-« . 3

ABSENT: . ’

;, Donald Smith - Columbus, Wisconsin

4

The mecting was opened by Daniel Wagner who glye a brief introduction and explained
the objcctives of the survey. ‘ ‘

{
Gary Stecgeman reviewed the report rough draft with the committee. He explained
rescarch findings and conclusions. Upon reviewing the report page by page the
‘committee offered new ideas and conclusions which are listed below.

-

- method of bacteriological testing should be taught‘in the classroom
even though it may not be used after securing emplgyment

- approximately 7% of the survey results are just not done by the
person responding (but someone in the department is doing it)

- the colunns for the various competencies should indicate what a
' person must $now and what would be nicc if they knew
Py . J , .
possibly City Council and Town Board mcmbers should be more &ware
of the job and duties of the operators

R e RIIEIMO "f‘n

thawing frozen water mains - if it can be taught the broper'and
safe way then it would be a good thing to-have in the curriculum.
Jt is extremely dangerous to thaw with a electric welder *if not
donc right and this point should be stresscd to the student

- 13
students should be oriented to the fact that water tapping in valve
amd slceve.cquipment is available ‘

1

3

20

& 1
-
-
-
*

=




e < - .o
' . v c . - .
- students should have training in specifications and codes, so that
if they rely on a consultangt they would know if anything had been
overlooked
- operator sceminars arc the most preferred method of supplemental '
. ~ training.. However, few attend-the seminars, The point 'was brought -
up that they may not be allowed to dismiss themsclves to attend.

. . . Q . .. :
- classroom instruction should include OSHA as it pertains directly to
the water plant operators

N

. . .
»
t

The meeting was adjourned at 12:20 p.m,

-
.

\,

' Sall} Kinder ‘ ‘ .
Recording Secretary o ‘ ‘ . .

)
.
1

I Tl N IE e e
°
-

. -
Aruitoxt provided by Eic: . . »
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A list of waterworks systéms is p'rcpured by the Department of Natural “Resources

and updated cach ycar to show: the classification of all watcrworks.systems in
e . LTt . ’ ' P
the states * The classification eof watcerworks 'systems is based upon a system of
. - - o - .
e . '

rating valucs. Items to be rated and their assigndd values are listed in the*
’ ~ ’ [ I . L]
following table: . v ' : .

~ ' ‘ . s . 1
Rating Valucs for Classification of Water Supply Works. ’

oV

. Unit ) Rating Value
Source © Grovpd Water ‘ 3
R + Surface Water _ 100
' ) Treatment Acration oo N L2
. , ’ Coagulation (Surfacc Water Qnly) o 25
Sedimentation (Surface Water Only) 30 9
“Filtration (Gravity) ) ~. 10
l ) < Filtration (Pressure) . 30 .
, Disinfection (Prc) ' ' 5
Disinfcction (Post) . .5 o
' , . .Ton ,E;gcha’nge”% s _ 20
Chenti'cal Add§tion . 5
T Chemical Precipitation L I
l - . (Softening or Iron Removal) . 50
‘ . Taste and Odor Control ) 5
Distribution  Raw Water Pumping 5
' Finished Water Pumping - 5
l o i Finished Water Storage at Plant 2
v : Storage on System ‘ 2
' Pumpage or . Rating Value -
Usage Control Avecrage Pumpage -- M.G.D. _ per M. G. -
- ) 2 or less 10
' v Next 5 _ : ' 2
. Next 20 ’ . 0.5
. Next 40 ) O .o *0.25
l Maximum value that can bec applied is 50. '
‘ Chemistry Laboratory - ) 5
l * Bacteriological Laboratory . 5 ‘
‘ _CLASSIFICATION . e ) o
- "-Class S1 + .161 or more o ~ -
l Class Gl 9r - 160 ¢ ' 0 SN
Class Pl 66 - 90 . : ' T
Class M{ Up to and including 65 ° : -
. . . , . ) ‘
. )




i -

’ o ‘ APPENDIX It
- . . - . % 4 .
: .. . ' QUALIFICATIONS OF WATE: Rnom\q OPERATORS N : | ) .

. .
- ) -~ . .

Four grades ‘of watcrworks operators were cstablishcd. To qualify for Ccrt;—
fication in a given gradeﬁﬁﬂjlnd1v1duh1°must pass the uppropr1atc cxnmlnutlon apd ¢
T

meet one of the combinations of educational and c;%gricnco'rcquirvmcntS, or thieir
Y :

. equivalent as determined. by the Certification Board, for that particular grade.’
. o . . . . s .
’ - . . . D” . . . \.
Grade S1: ‘ . . .
. . o oy
. a. Registration as a professional engincer with satisfactory é\perlonL 1in
‘operation of a watcrworkb.
. ' 1 )
b. A mastcr of scicnce degree in engincering with major emphasis in sanitary
scicrices with onc year of satlsfdctory expcrlcnce in operation of’a - .
i waterworks . 5 . .
c. A bachelor of science degrec in enginecring with 2'ycars of satisfactory .
. o ~ experience in ?pcratlon of a waterworhi.’ ® - ) 4 | L. ‘

d. Four ¥ears of college training with major emphasis in-chemistry or  biologicdl
sciences, with 3 years of satisfactory .cxpericnee in operation of a waterworks.

L4

Grade G1: , ' : P - : )
———— - s - . v
- - [ a .
a. ‘A bachelor of sc1cncc degree in engincering with one.ycar of satisfactory
. " experience in operation of a waterworks.. . ) ‘

. ~

, .
4 ‘- . . . s . [} 1 3 .

b. Two years of college training, with major emphasis in chemistry or biological -

' scicnces, with 2 ycarstof datisfactory experiende in operation of a waterworksi 4

’ -
«* - . -

B - .- ’ . . - . . . .
c. High school gr1duat1on and complctiop of a special coursc of training in
waterworks with a minimum of'3 ycars satisfactory expcrlcnce in the operation

of a waterworks. ’ ) .- o !
. - hd - « - ‘ . P

.

.

, .

-
d. Satisfactory complction of a special courst of training in waterworks,with
a minimum of 4 ycars, of satisfactory experience in operation of a waterworks.

| Y - .
. .

Grade P1: ' . ' .
a. Two years of collcgc tralnlng, with maJor emphasis in chemistry or blologxca}
: science, with onc yecar of satisfactory experience in operation of a waterworks.

. .

b. High school grdduatxon and complcthn of « special coursc of training in
waterworks with-a minimum of 2 ycars satisfactory cxperience in operation of

a waterworks. ‘ . »
3 4 - .

. c. Satisfactory completion of a special course of training in waterworks with :
a minimum of 3 ycars.satisfactory cxperience in the operation of a
waterworks. . . R ; ; :

-

. ' | =3 . .
lEMC ‘s | o v g ’

s e
[’




-
-
.
.
N
a

. '

! .
_Gradg Ml1: = . : ‘ .
L 4

. -
- ] - . 4

a. Completion of a special course of training in waterworks and demonstratjon
) ° 1 H H ; . : ’ .
-, »‘of aptitude in the operation of a waterworks, . . ’

¥ . . ~
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-

JOB TITIES ., O

(Based or Y.S. Dept. of Labor Dictionary of (-)ccu_p:lt.‘ion:xl' Titles)

.
. a - -

o 4 .

I. ‘M,anug(-mcnt Level ‘ 0 . .

005.168 Suptrintendent, Witer and Sewer Systems

i‘ ] 005.188 Supervisor, Water Works 2 <
a .184.168 bu}ﬁ'nntondcnt, Wateyp Works o ' . o
' o 188.118 Commissioner,” Public Works = . ’ . ' . :
- Titles Not Directly Listed in Dictionary of Occupational Titles :
l A. Director, Public Works _ '
} B. Superintendent, Public Utilities . =
| - C. Superintendent, Water and Light Department " : ' .
‘ . D. Manager, Water Utilities T '
» ‘\" - -‘- ' *
' Gencral Job Description . . ‘ , ‘s
) Directs and co- ordlnntcs ac‘txvrtles of water utility‘such as trcatment .
L , of water and testing for 1mpu11tlcs prcp»ration of reports comcrnlnp ‘
"‘ - chemical and bnctcnologuﬁﬁm&zn of water for governmental agencies, -
dctcrnline% actions to be taken in~emergéncies and reviecws preliminary budgets. -

“Attends®council or hoard meetings to report pn budgets, activity reports

N B and plans, for futurc. May hire, promote und discipline empldyces. May %
also divect and ro-ordinate activitics of Other pul]] ¢ works and utilitics '
, ¢ . .--v‘ .
! - . v ¢ * '.
l II.  Foreman Level - t‘ o
o 862.138 Forcman, Water and Sewer Systcms / .
nl Titles Not Directly Listed in Dictionary of Occupatfonal Titles -
W A. Foreman, Water Works ) s .
| B.  Foreman, Water Treatment Llunt P %
a v C. I-'orcm:xn, Water and llg,htf Utility :
- . ’ . - . [l
| l General Job Description || . : .
R R o ' . .
| . g ' :
| Superviscs ¢rews engag red in 1nttallxn;,, maintaining operating, repairing, ‘
| l " and scrvicing water treatment and/or distribution facilities. Re- ' p
| . quisitions materials and cquipment. May prepare reports on manpower’_ - . R
| , . utilization, time rccords and material inventerics. Reports utility N
| activitits to management level perxsonnel.  May :1150 be engaged in similar
| work for other municipal public works departments.. ‘ L :
| -
i l ' ° v .0
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e . el | - & . ‘.\ ) . -
l Te 'IJ.I, - Opecrator Level - : R . ,
L i . o~ e o . . ’ X 4
. - . N = ] . . - . T e .
N . 954.782  Opgrator, Water Treatment Plant , - !
. 954.884  Water Mcter Installer | - o N )
I PR ©239.588  Meter Reader _ . |
R ~710.281°  Mcter Repair Man - ¢ .
; 851.881 *.Pipe Layer - . . 9 . R
‘I ! ’ .- 8062.381 Maintenance Man, Water Works T - . : -
T ~ 862:884  Water-Pipe Tapper T ® ' .
A i ﬁTit]o Not# Directly Listed in Dictionary of Occupational Titles . S 4 |
B ’)ﬁ . .. . C, o ’ﬁl v,‘te' . . K . , . . .. i
L . A. Opcrator, ,Water Works - s : . . L
) A» B.  Chief Operatqr, Water Treatment Plant
) C. . Mainténance Man, Village . ’ :
. . - . o N " at
i : v %) Operator, Water and Sewer rreatmentwllgant ‘ . .
: : @ - ]
- B . ' ; % b i . .. ’ .
N . General Job -Description . -1 . e v
" ' . : . B e ‘ ‘ : LI
N v .. . ) . . - . ¢
oo - Controls treatment plant equipment to purify and claxify,water for *
' } human consumption, controls flow of water, conducts warer.quality tests.
' o May install, test, yepair and read water meters. May install, maintain- -
' ] and repair distribution system facilities. S : L
* . . - 7 g' 51' K . , .
( - ﬂ X 3 . :
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